'11/12/2084 17:12 4083820481 



PATENT LAW GROUP LLP 



PAGE 09/20 



REMARKS 

Claims 1-21 are pending in the case. All claims stand rejected. In the present 
submission, claims 1-12 have been cancelled and claims 13-21 have been amended. 
Applicants have also amended the specification to remove the priority claim to an earlier filed 
application. Reconsideration is respectfully requested* 

§102(e) Rejections 

Claims 1,5,9, 13, 14 and 18 have been rejected under 35 U.S.C. §102(e) as being 
anticipated by Hsieh et al. (US 6,757,019). Applicant respectfully traverses the rejection. 

In the present submission, claims 1, 5 and 9 have been cancelled and therefore the 
rejection as to these claims is now moot. 
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Claim 13 

Regarding Claim 13, the Examiner contends that Hsieh discloses every element of the 
claim including a "dual-port data memory." Applicant respectfully submits that Hsieh in fact 
does not disclose a "dual-port data memory." A "dual-port data memory" is a well-known 
term of art and refers to a memory including two po.rts 3 each port having separate address, 
data and control signals for accessing a common memory array. Applicant submits herewith 
an application note from IDT entitled "Introduction to Multi-Port Memories" (2 pages) and an 
application note from Dallas Semiconductor entitled 'Dual Port RAM" (6 pages) for the 
Examiner's reference. The two application notes describe the structure and explaining the 
operation of a dual port memory as is well known by one of ordinary skill in the art. 

Claim 13 is therefore patentable over Hsieh at least by reciting "a dual-port data 
memory, a first port of said dual-pott data memory coupled to said sensor array for storing 
said pixel data, and a second port of said dual-port data memory providing a memory 
interface for exporting said pixel data." 

Claim 14 

Regarding Claim 1 4, the Examiner contends that Hsieh discloses every limitation of 
die claim. In the present amendment, Claim 14 has been amended to clarify that the image 
processing device is formed on an integrated circuit separate from the image sensor and that 



-6- Serial No. 09/755,910 

PAGE 9/20 * RCVD AT 11/12/2004 8:06:14 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/1 * DNIS:8729306 ' CSID:4083820481 * DURATION (mm-ss):05-18 



11/12/2004 17:12 4083820481 



PATENT LAW GROUP LLP 



PAGE 10/20 



rvrerrrLAw 

CROUP i<lt 

;»?5 n . pout sr. 

SUTTE2M 

san;ose.ca him 
m-owo 

PAX H0*)?H-O«) 



the logic circuit provides a memory interface protocol for exporting the pixel data between the 
image sensor and the image processing device. 

Specifically, Claim 14, as amended, recites: 

1 4. An imaging system, comprising: 
an image sensor* comprising: 

a sensor array, including a two-dimensional array of pixel 
elements* that outputs digital signals as pixel data representing an 
image of a scene; 

a data memory coupled to said sensor array and fabricated 
with said sensor array on a first integrated circuit, said data 
memory for storing said pixel data, wherein said data memory is 
configured using a first memory interface protocol; 

a logic circuit coupled to sard data memory and fabricated 
with said data memory on said first integrated circuit, said logic 
circuit for accessing said data memory using said first memory 
interface protocol and performing memory interface 
conversion to provide an output memory interface configured 
using a second memory interface protocol different than said 
first memory interface protocol for exporting said pixel data out 
of said first integrated circuit; and 

an image processing device formed on a second integrated 
circuit separate from said first integrated circuit and including a memory 
interface port configured using said second memory interface 
protocol; 

wherein said image sensor is coupled to said memory interface port 
of said image processing device and said image processing device 
accesses pixel data in said image sensor using said second memory 
interface protocol. (Emphasis added.) 

Claim 14, as amended, is patentable over Hsieh at least by reciting "an image processing 
device formed on a second integrated circuit separate from said first integrated circuit and 
including a memory interface port configured using said second memory interface protocol." 
In Hsieh, the photosensor and the processor array are formed on a "single monolithic 
integrated circuit chip" (See Abstract of Hsieh). When the processor array is formed on the 
same integrated circuit as the photosensor, the processor array does not require a "memory 
interface port" for accessing the pixel data in the image sensor. To the contrary, Claim 14 
recites fonning an imaging system where the image sensor and the image processing device 
are formed on separate integrated circuits and the image processing device includes a memory 
interface port employing a memory interface protocol to access the pixel data from the image 
sensor. Claim 14 is therefore patentable over the cited reference. 
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Claim 18 

Regarding Claim 18, the Examiner contends that Hsieh discloses every limitation of 
the claim. In the present amendment, Claim 18 has been amended to clarify that the image 
processing device is formed on an integrated circuit separate from the image sensor and that 
the logic circuit provides a memory interface protocol for exporting the pixel data between the 
image sensor and the image processing device. 

Specifically, Claim 18 ? as amended, recites: 

18. A method in an image sensor, comprising: 

capturing an image of a scene using a sensor array; 

storing pixel data representative of said images in a data 
memory being fabricated on a same integrated circuit as said 
sensor array, wherein said data memory is configured using a first 
memory interface protocol; 

outputting said pixel data to an image processing device 
outside of said integrated circuit using a second memory 
interface protocol;, and 

receiving said pixel data at said image processing device 
using said second memory interface protocol, said image 
processing device being formed on an integrated circuit 
separate from the integrated circuit on which the sensor array 
and data memory are formed. (Emphasis added.) 

Claim 18, as amended, is patentable over Hsieh at least by reciting deceiving said pixel data 
at said image processing device using said second memory interface protocol, said image 
processing device being formed on an integrated circuit separate from the integrated circuit on 
which the sensor anray and data memory are formed." As discussed above with reference to 
claim 14 7 Hsieh describes a single-chip photo-sensor/processor array system. Hsieh does not 
teach or suggest receiving the pixel data at an. image processing device that is formed on a 
separate integrated circuit as the image sensor integrated circuit, as recited in Claim 18. 

S103(a) Rejection 

Claims 2-4, 6-8, 10-12, 15-17 and 19-21 have been rejected under 35 U.S.C. §103(a) 
as being unpatentable over Hsieh in view of Shepherd et al (U.S. 6,434,665). Applicant 
respectfully traverses the rejection. 

hi the present submission, claims 2-4, 6-8 and 10-12 have been cancelled and 
therefore the rejection as to these claims is now moot. 
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Claims 1.5-17 

Claims 15-17, dependent upon claim 14, are patentable over Hsieh at least for the 
same reason that claim 14 is patentable. Shepherd does not cure the deficiency of Hsieh. 
Therefore, claims 1 5-1 7 are patentable over the cited references. 

Claims 19-21 

Claims 19-21, dependent upon claim 1 8, are patentable over Hsieh at least for the 
same reason that claim 18 is patentable. Shepherd does not cure the deficiency of Hsieh. 
Therefore, claims 19-21 are patentable over the cited references. 

CON CLUSION 

Claims 1-21 are pending in the present application. In the present submission, claims 
1-12 have been canceled and claims 13-21 have been amended. For the above reasons, claims 
13-21 are in condition for allowance. If the Examiner would like to discuss any aspect of this 
application, the Examiner is invited to contact the undersigned at (408) 382-0480. 



Certification of Facsimile Transmission 

t hereby certify that this paper is being facsimile 
transmitted to the US. Patent and Trademark Office on the 
date shown below. 



fovcrnber 1 2. 2004 
Date 



Signature 



Respectfully submitted, 



Carmen C. Cook 
Attorney for Applicant(s) 
Reg. No. 42,433 
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INTRODUCTION TO 
MULTI-PORT MEMORIES 



APPLICATION 
NOTE 
AN-253 



By Cheryl Brennan 



What Is a multi-port SRAM? 

AmulfrporibastaiicRAMwithadual-pcKtormuIti-portcell, Each port 
has separate address, dataand control signals for accessing a common 
SRAM array. 

How many transistors does each 
cell have? 

IDT dual-ports typically use six transistors and two resistors per celt. 
Figure 1 depicts I DT's standard SRAM cell. It is a four transistor cell with 



high impedance pull-up resistors to provide the proper circuit biasing. 
Rgure 2depictsthecc*fip^^ 

described as a standard four transistor memory cell with two additional 
transistors to provide an additional access path to the cell tor both ports. 

Figure3shows the configuration of IDTe FourPort SRAM cell. There 
are an additional fourtransistors. Hi is allows upto four devices to access 
the memory simultaneously. 




Figure i. Standard Four Translator Two B&si&tor Memory Cell 
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Figure 2. Dual-Port Memory Cell 



Figure 3. A Simple Examplo of s FourPort™ SRAM Conflguratfon. 
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Introduction to MuHi-Porl Memories 



What are the different types of 
multi-port memories available? 

- Asynchronous Dual-portSRAMs 

- Synchronous Dual-portSRAMs 

- FourPort™ SRAMS 

- SARAM™ (Sequential Access Random Access Memory) 

- Bank-Swttchabie™ Dual-portSRAMs 

What are the differences between 
these various Multi-Port memories? 

Asynchronous Dual-ports SRAMs— These dual-ports respond 
to address and control pin changes without the need for clocks or 
counters. These devices allow simultaneous access to a single static 
SRAM memory location from two busses. Roferto Application NoteAN- 
91 , Trie Most Commonly Asked Questions About Asynchronous Dual- 
Ports." Most asynchronous dual-ports have arbitration logic. 

Synchronous Dual-ports SRAMs— As the need for bandwidth has 
increased, th ere becameagreaterdemandforfasterlntemal operating 
speeds in dual-ports. The solution was introduced by IDT in 1 992. The 
synchronous Dual-Ports use external clocking and Internal counters to 
allow designers to run at faster speeds than that which can be achieved 
from standard asynchronous dual-ports. These dual-ports respond 
synchronously to address and control pin changes in relation to a clock 
edga These devices allow simultaneous access to the same location in 
memory. IDT has two different options available on most synchronous 
dual-ports, Pipelined and Flow-through. The PrpeEinedoption provides 
the highest bandwidth. The Flow-througrisynchronous option Is used by 
designers who want the ease of integrating a synchronous dual-port In 
their synchronous systemdesipA Aridity 
architectures of the IDT synchronous dual-ports, fn 1999 IDT Introduced 
a 133MHz synchronous dual-port. In order to achieve the 133MHz 
performance It was necessary to interleave the I/O pins. For more 
information on the issuesabove refer to Application Note AN-254, The 
Most Commonly Asked Questions AboutSynchronous Dual-Ports." 

FourPort™ SRAMs— These devfces need similar to the standard 
Asynchronous Dual-Ports. Thesedevices allowslmuitaneous accessto 
aslngle static SRAM fromuptofourprocessofs.Therearenoclocks or 
counters needed. Most asynchronous dual-ports have arbitration logic. 
Refer to Application Note AN-91 , The Most Commonly Asked Questions 



Application Nolo 



About Asynchronous Dual-ports. 

SARAM 1 *— The SAR AWT* laa Sequential Access Random Access 
Memory. This devicethat aBows the designerto bridge theasynchronous 
and synchronous components of a system design. The SARAM™ has a 
sequential FIFO-like interface on one side and a SRAM on the other side. 
Refer to Application Note AN-1 20, "Functional Descnption of the IDT70825 
SARAM™.™ 

Bank-Switchable™ Dual-Port SRAM— The difference between 
a Dual-Port SRAM and the Bank Switchable Dual-Port SRAM is the 
number of transistors used in the cell. The Bank SwHchable Dual Port 
uses the standard four transistor memory cell (see Figure 1). The BSDP 
is divided into four banks of memory. The Bank SwHchable Dual-Port 
atows amid taneoijs access tothem 
can be accessed from only one port at a time. 

What application notes 
are available? 

• AN-O^-^ual-portSimplfyComm 

• AN-09^ual-portSRAMsYleldBitSliceDesignsVVithout 

Microcode 

• AN- 1 4— Dual-port SRAMs with Semaphore Arbitration 

• AN-42-Uslng the IDT705077052 FourPort™ SRAMs in DSP 

and Matrix Processing Applications 

• AN-43— The IDT FourPort™ SRAM Facilitates Multiprocessor 

Designs 

- an-45— Introduction to IDTs FourPort™ SRAM 

• AN-59-Using IDT7024 and IDT7025 Dual-Port StaUc RAMs to 

Match System Bus Widths 

• AN-68-DuaLportSRAMSirnpnfies PC-to-TMS320 Interface 

• AN-70— Dual-port Interrupt Expansion 

- AN-91— TheMoatCommonlyAskedQuestlonsAbout 

Asynchronous Dual-ports 

• AN-120— Functional Description of the IDT70825 SARAM™ 

- AN-1 44— Synchronous Duaf-Port Static RAMs for DSP and 

CommimtcattonAppfications 

• AN-253— introduction to Mufti- Port Memories 

• AN-254— The Most Commonly Asked Questions About 

Synchronous Dual-ports 

• AN-255— Dual-port Power and Board Layout Discussion 
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APPLICATION N OT€ 62 
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Application Note 62 

Dual Port RAM 
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APPLICATION NOTE 62 



Memory devices and systems are diversifying end be- 
coming more complex out of necessity to support Infor- 
mation processing needs. The need to centralize data 
storage in multiprocessor applications challenges both 
hardware £tnd software designers. New ways must be 
found that consolidate system Information that la con- 
trollable by more than one bus. In addition, systems are 
becoming more power conscious, particularly portable 
systems as they typically refy on some kind of recharge- 
able battery for power. For systems where shared bus 
access requirements are infrequent but require many 
megabytes of memory to be transferred, a shared macs 
storage device such as a floppy disk drive or networked 
hard disk drive may suffice. However, for frequent low 
density access, media such as hard drives or floppy dis- 
kettes are Impractical and would greatly slow the rate at 
which dab? could be stored and retrieved. The DS1609 
Dual Port Ram has been specifically designed to be 
able to meet high frequency, low volume data Btorsge 
and retrieval between two asynchronous systems. 
With Its ability to operate at voltages as low 3$ 2.5 Volts, 
the DST609 also fits easily Into any portable application 
where power availability Is limited. 



PIN DESCRIPTION 



PIN ASSIGNMENT 
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0516095 
24 PINSOIC (300 ml!) 



The type of bus which may be connected to either port of 
the OS 1 609 is not limited to system level. A multiplexed 
microprocessor address end data bus can be con- 
nected directly to either or both ports of the dsisos. 
The device can be controlled from either bus port sepa- 
rately by only three signals, OE, CE, and WE, The ob- 
vious disadvantage of tne multiplexed bus is the slightly 
reduced system performance because address and 
data information Is being transmitted serially. The 
equally obvious advantage is trie reduced pin count 
achievable by multiplexing the addressing and data 
buses. 

Read/Write acceaa of either port b transferred as 8 bits 
address, followed by a bits of data. In a read cycle tea 
port, WE is inactive, and the cycle is initiated when CE 
goes active, which with the address latched, data is re- 
trieved underthe control of OE The rising edgeof either 
£Eor (51 terminates the read cycle. For a write cycle, 
OE fa inactive, and EE becoming active latches the ad- 
dress to be accessed, with WE becoming active, 

The OS 1609 duel port RAM has a special cell design 
that allows for simultaneous accesses from two ports. 
Because of this coll design, no arbitration is required for 
read cycles occurring at the same instant However, an 
argument for arbitration can be made for readfng end 
writing the cell at the erect same Instant or a write from 
both ports at the same instant. If a write cycle occurs 
wniie a read cycle is in progress, the read cycle will likely 
recover either the old data or new data and not some 
combination of both. However, Ihe write cycle will up- 
date the memory with correct data. Simultaneous write 
cycles to the same memory location pose the additional 
concern that the cell may be In contention causing a me- 
testable state. Depending on the timing of Ihe write 
cycles of port A and port B, the memory location could 
be left containing the data written from port A or the data 
from portB oreome combination thereof. However, both 
concerns expressed above can be eliminated by disci- 
plined system software design. A simple way to assure 
thflt readAvrite contention does not occur is to perform 
redundant read cycles. Write/write contention needs 
can be avoided by assigning groups of addresses for 
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APPLICATION NOTB 62 



write operations to ona port only, Group 3 of data can be 
assigned ehock sum bytes which would guarantee cor- 
rect transmission. A software arbitration system using a 
"mall box'' to pass status Information can also be 
employed. Each port could be assigned a unique byte 



for writing Status information which the other port would 
read. The status information could tell the reading port if 
any activity Is Jn progress and Indicate when activity is 
going to occur. 



DS1609 DUAL PORT INTERFACE TO INTEL 8086 MICROPROCESSOR Figure 1 
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The DS1609 Is Ideally suited for email microprocessor 
based systems which frequontfy utilize dedicated 8 bft 
multiplexed address/data busses the following exom- 
plesdaaJ with Interfacing with the Intel 8086/8088 series 
and the Motorola HC11 series microprocessors. 

For Implementation with the Intel 8Q86/8088 micropro- 
cessor family, the sddress/data pin a of either port may 
be tied directly to the lower 8 address data lines of the 
Intel 8086 or 8088 microprocessor (Figure 1 ). The RD 
pin from the microprocessor provides frie cfe Input to 
the port on the DS1609, while Wr provides the WfcT In- 



put to the port The port's CE input may be conditioned 
by a system decoder, which would require the 8086a 
ALE output as an Input to provide address latching. 
Several of the unused addreas/detB lines from the 8086 
would also be required as inputs to Indicate where the 
D51 609 resides tn the system memory map. In applica- 
tions where multiple DS1609 ports are required, multi- 
ple outputs could be provided from a system decod- 
er using the ALE signet from an Tntel 8086/8088 With 
user specified address tines to generate multiple chip 
selects (Figure 3). 
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APPLICATION NOTE B2 



MOTOROLA HC11 EXPANDED MODE Figure 2 




For Implementator* with the Motorola HC11 micro pro- 
cessor femify, the address/data pins of either port on a 
DS1809 may be directly ties to port C Of an HC11 operat- 
ing tn expanded mod© (Figure 2). Address pins from 
port B of the HC11 (A B - A 15 ) may be used to provfdetna 
DSl609*a location (n Ih© system memory mop. The E 
signal, which is also an Input to the HC1 1 , provides a bus 
clock to the system decoder indicating whether the 
HC11 13 In an address or data cycle, The R/W~ input to 
in© decoder Indicates whether the HC11 is writing or 
reading data in a data cycle. From these inputs, a aya- 



tem decoder can provide OE, WE, and outputs to 
DS1609. For applications where more density te re- 
quired, two DS16Q9's may bo USed. The same inputa, 
including a user selected combination of address lines 
A 8 - A15 can be used to provide OE t WE, and multiple 
CE signals for Individual &S16Q9 devices (Flour© 4). 

The DS1609 may be used with other microprocessors 
without multiplexed busses, which have a separate ad- 
dress and data bus. 



PAGE USD ' RCVD AT 1 1/1W4 MI:H PM [Eastern StaiM lime] ' SVR:USPTO-EF XRF-lfl ' DMS: S729>30l> * CSID:40S3S2M3t * DURATION fnm-ss): K-1S 



r 



11/12/2904 17:12 



4083820481 



PATENT LAW GROUP LLP 



PAGE 19/20 



APPLICATION NOTE 82 



MULTIPLEXED INTERFACE Figure 3 
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MOTOROLA HC11 EXPANDED MODE MULTIPLE DS1609'3 Figure 4 
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APPLICATION NOTE R2 



The D316Q9 can be used as a go between with non- 
multiplexed microprocessors such as the Intel 366 or 
Motorola 68030. Processor cycles to and from a 



DS1609 must then be multiplexed specifically Tor the 
DS1609/5 address/data/bus. An example Implementa- 
tion la ah own below (Figure 5). 



SAMPLE IMPLEMENTATION; NON-MULTIPLEXED BUS Figure 5 





t>7 










NON-MULTiPLEXEO 




EXTERNA!, RU3 0R 


il 


MICROPROCESSOR 






A? 






A* 






A 3 






Ao 






I n this implementation, the lower 8 bits of a m Icroprocos- 
aor's address bus and date bus are connected 10 the 
multiplexed address and data Inputs using two 74F1 57 
quad 2 input multiplexers. Each of the 74F1 57 devices 
takes 4 address and & data inputs originating from a mi- 
croprocessor or on external bus master The 74F157S 
produca tour outputs of multiplexed address/data infor- 
mation which can then be used by a DS1 609 port. Thai 
Inputs of each 74F1 57 may be tied to ground, The S in- 
puts on the 74F157*s become control Foglo, and direct 
switching back end forth between passing the address 
lines or the data Ones. Road and write enabling signals 
mustbeprovWedbythe rrrfcroproceasororexternalbus 
master. 



IN SUMMARY 

Tho DSIGOg Dual Port RAM is tailored for use with 8 bit 
multiplexed eddress/data bus microprocessors, The 



DStBOffs unique asynchronous dual port access al- 
lows a system design to provide a 256 bylOWide regis- 
ters which may be shared by two Independent micropro- 
cessors. Multiple DSi609s mey be tied together In a 
system to provide for 3 microprocessors having access 
to two 256 byte memories. Because of the multiplexed 
address/data bus, pin count and cost are kepi to a mini- 
mum While providing for the unique asynchronous ac- 
cess. For systems which do not have a multiplexed ad- 
dress/data bus, minimal logic can convert separate 
address and data lines Into a multiplexed address/data 
bus usable by the DS1609. 

Intel. 8066, 6088. and 386 are trademarks of Intel Cor- 
poration. Motorola. HC11, and 68030. are trademarks 
of Motorola, Inc. 
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